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Purpose
To investigate how fluid shifts, blood pressure 
and systemic vascular resistance adapt to long 
duration (3-6 months) spaceflight.
Based on results from one week into a shuttle mission
(Norsk et al., Hypertension, 47: 69-73,2006)
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Experimental protocol
Pre-flight: Launch minus 322 – 71 days
In-flight: Launch plus 85 – 192 days in-flight
Post-flight: Landing plus 58 – 209 days
_____________________________________________________________________
Time: 12:00      16:00      20:00      24:00      04:00      08:00      12:00
14:00      18:00      22:00      02:00      06:00      10:00
_____________________________________________________________________
Blood pressure: X X X X X X X X X X X     X     X     X     X     X X X X X
(Ambulatory)
Cardiac output: X            X             X                                            X           X
(Seated)
Blood sampling:                                                                                              X
(Seated)
Urine collection:         >-----------------------------------------------------------------------<    
(ambulatory)
______________________________________________________________________
X: Execution.
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X: Execution
Results
N = 8 males:
Age: 49 ± 1 y
Height: 181 ± 2 cm 
Weight: 85 ± 4 kg
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Fluid Shifts
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• 10 mm Hg decrease
• No change in heart rate
• Nightly dip maintained 
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730 ± 130 720 ± 90 730 ± 100
39 ± 4 % decrease     
Systemic Vascular Resistance
Future challenge (I):
To relate stroke volume and cardiac output  to VIIP!
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Future challenge (II):
To identify the spaceflight vasodilatation mechanism
BP
SNA
39 ± 4 %
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